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| | SOV/137-58-9-18582 
'. Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9,p 58 (USSR) 
_ AUTHORS: Churakov, M.M., Khlebnikov, A.Ye.. | | 


PRR REN Ares. 
nce | 


TITLE: On the Problem of Improving the Scrap-smelting Technology of 
High~grade Steel in Basic Open-hearth Furnaces (K voprosu — 


PERIODICAL: V sb.: Staleplavil'n, Proiz-vo. Moscow, Metallurgizdat, - 
1958, pp 27-43 || 


“ABSTRACT: Ten separate smeltings were carried out in order to eval- ; 
uate the expediency of smelting structural Cr-Ni steel in 30- 


vides for an intensified boil period of the molten metal with a 
low Mn content during that period (no Fe-Mn is added) and in- 


oxidation. The new procedure reduced the duration of the smelt- 

ing operation by approximately 12%, the average time being 7 

hours and 36 minutes. 34% of Mn contained in the Si-Mn waa 
Card 1/2 oxidized and 66% of this element was utilized {as contrasted 
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SOV/137-58-9-18582 
On the Problem of Improving the Sc rap-smelting Technology (cont.) 


with 58.9% in the case of standard technology). As the Mn content decreases 
‘in the course of a boil, the content of § remains unchanged and constitutes | 


0.013-0.015%, Only Si-Mn (in amounts of 7-8 kg/t) is employed for deoxida- 
- tion of steel, thus making it possible to reduce the Weight quantity of the 


C instead of 0:19-0,21%, The novel technique reduces the consumption of _ 
Mn and Si by 6 and 24%, respectively, but increases the consumption of Cr 
by 8%. Compared with metal obtained in standard smelting procedures, the . 
steel produced by the novel technology is characterized by increased plasti- 
city and a greater aye ; 
Oo eS Cone 
l. Chromtum-nickel alloys--Test methodg 2. Open hearth furnaces-~Performance 
3. Manganese-~~Oxidation 4. Manganese~=Consumpticn 5. Silicon<~Consumptiion 
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AUTHORS: _ 


TITLE: 


PERIODICAL: 


ABSTRACT: 


| Card 1/4 


_ Khlebnikov, A. Ye. (Doctor of Technical Sciences, Professor) - 


' Chrome-Nickel-Molybdenum Steel 
_ Stal',.1959, Nr 10, pp 938-942 (USSR) 


At Lower Dnepr Plant: imeni K. Liebknecht (Nizhne-Dneprovakiy ~ [i 


TOOL oe ae 
80V/133-59-10-32/39 


-Verbol!skaya, Ye. Ds, Smolenskiy, S. I. (Neccdsad), - ngineers 
So a eer oe 
Effect of Deoxidation by Calcium-Silicon on Properties of | 


zavod imeni K. Libknekht), Magnitogorsk Combine (Magnito- 
gorskiy kombinat) and Combine imeni Serov (kombinat imeni 
Berova’ calcium-silicon deoxidation drastically reduced 


“the number of aluminate inclusions. The beneficial effect 


of calcium alloys on the distribution and shape of oxysul- 
fide inclusions had been previously established. /Ref 4, 


Right, D., Iron and:Steel, 1945, Vol 18, Nr 14/7 The authors — 


tested calcium silicon in deoxidizing chrome-nickel-molyb- 

denum steel for intricate shape casting with the following 
purpose: (1) increase of plasticity and ductility of metal, § 
and (2) production of sound castings with fibrous frac- | . 
tures (without intracrystalline fracturing). Throughout 
all tests melting temperatures were maintained within the 
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Effect of Deoxidatién by Caleium-Silicon 75971 | 
' on Properties of Chrome-Nicke1-Molybdenum Steel SOV/133-59-10-32/39 


1570 to 1600 C range. Two plates cast from each melt - 
into a dry sand-loam mold were heat treated, Bars were 
cut out after heat treatment, broken under a pile driver 
for fracture tests, macrotemplets and specimens for’ ten- 
Sile and impact strength tests wore prepared ag well as __ 
_ microsections for the study of nonmetallic inclusions, 9° 
' Mechanical properties data of steel deoxidized by different 
quantities of calcium are shown by way of comparison in 
' Figure 2. The authors conclude ag follows: (1) The sub-' 
stitution of calcium-silicon for aluminum in the final. 
deoxidation of steél improves: piasticity and ductility 
owing to the formation of more favorably shaped nonmetale - 
lic inclusions in primary grains; (2) the optimal quantity —- 
of calcium-silicon to be introduced to produce steel with- 
out surface porosity and with high mechanical properties ~ 
is 0.15% Ca; (3) evidently, improved plastic properties 
allow increasing strength characteristics by increasing. =." 
the carbon content without alfecting plasticity (see Table 1). 
.The authors recommend the continuation of experimental de- ©: 
oxidation with caleium-silicon in lieu of aluminum, - There. = 
- “are 5. figures; 1. table; and 4 references, 3 Soviet, 1 U.S, 
|. The U.S. reference is: Right, D., Ivon and .Steel,. 1945 
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“Fig. 2. a, 7 ae ateel deoxidized with aluminum: Bose = Ten- 
sile strength; o, = yield limit; om = proportional limit; 
a = impact strength; V7 = reduction of area; = elongation. 
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‘Perf ; 
molybdenum steel semoren onentcal properties of chrome-nickel- 
mental (denominator) oastings Tt Miendietor): Sec epett 


ie ie 


Specimens . Brinell Hardness 
mm - 
Transverse 
) 
Vertical 3,65—3; 80) 
3,0—3,75 


Horizontal 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1950, No. 9, pp. 261-252, 
# 21636 


AUTHORS: Verbol'skaya, Ye,D,, Isakov, I,V,, Khlebnikov, A.Ye, 


4 SS 
TITLE: — ~The Effect of Gandia) tanintones on the Properties of Chrome-Niokel. 
Molybdenum Steel for Shaped Steel Castings i$ 


PERIODICAL: Vsb.: Redkozemel'n, elementy v stalyakh i splavakh, Moscow, 
, Metallurgizdat, 1959, pp. 118-129 


TEXT; A study was suas of the effect of Ce introduced in the form of misat 
metal as a deoxidizer, on the micro- and macrostructure, $ distribution, and. the © 
mechanical properties of Cr-Ni-Mo steel) containing 0 -0, 4ig C, Experimental 
melts were made in 150-kg open and vacuum furnaces with deoxidation by 0,07% AL or 
0.2 or (0.3% misch metal; It was established that processing of Cr-Ni-Mo steel 
‘with minch metal admixtures (0,2.0,.3%) containing 40-60% Ce, increased a, of the 

steel by a factor of 2.0 to 2.5, T.7. 
Translator’s note: This 1s the full translation of the original Russian abstract, 
Cari 1/1 : : 
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LINOHRVSKIY, Boris Vadimovich;: VERTMAN, Alekaandr Abramovich; a‘ ° 
KHLRBNIKOV ioest prof., doktor tekhn nauk, red.; ROZSH~ 
“WSVHTG, to ae $idionae DOBUZINSEAYA, L.V., tekhn.red. 


(Use of vacwum processes in steelmaking] Primenenie akininas 

vy proigvodstve stali. Moskva, Gos.nauchno-tekhn. isd-vo 

lite-ry po chernoi 4 tavetnot metallurgii, 1960. 125 "ive ins a 
(Steel--Metallurgy) | (Vacuum metallurgy) 
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BAPTIZMANSKIY, Vadin Ippolitovich;-KHLEBNIKOY, A.Ye., prof., doktor tekhn. | 
nauk, retsenzent; KONDAKOY, V.Y., -prof., ratsenzent; PITSYHA, 
V.1., red,izd-va; KARASEY, A.1., tekhn.red, 


(Mechanism and kinetics of processes in the converter bath] 

Mekhanizm 1 kKinetika protsessov v konverternoi vanne. Moskva, 

Gos.nauchno-tekhn.izd-vo lit-ry po chernod i tsvetnol netellurgii. 

1960, 2893p. (MIRA 14:1) 
(Converters) : 
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OMAROY, AeKe; ‘SALE, ede KELIBAIKOY, A. Ye. | 
‘ARRAS Bihari, 


Intensifying the finishing period in the open-hearth scrap process. 


AsveAl Us- SSR. "Ror, tekh. nauk. noy225-14 60, (HBA 13110): 


de Institut netallureii AN SSSR 1- Gornyy otdel AN UsSsr. . 
Pa scart: Process) 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6" 


BPEROVED FOR RELEASE: 09/17/2001 ER DRee. passed cadena 2 


{ei SO WPI DSC SNR RRS EDN FATS ESET BT 


OMAROV, A-K.; KHLMBNIKOV, AeYo. 
Intensification of open-hearth amelting. Izv.AN Uz.SSR. Ser.tekhe 
“nauke no.2215-20 160. (MIRA 13:10) 
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AUTHORs | Omaroy, <A, K., and Khlebnikov, A. Ye. 
_ TITLEs On the behavior of hydrogen during the basic open-hearth _ 


Sorap process ~ 


PERIODICAL: ° Izvestiya Akademii nauk Uz2S5R. Seriya tekhnicheskikh nauk, 
- NO 3, 1960, 38 -~ 49 


TEXT: ‘The contradictory opinions expressed in Refs, 1 . 7 [Ref. 1: 
Yavoyskiy, Vv I., Gazy v vannakh staleplavil '!nykh pechey (Gases in the 

baths of steelmelting furnaces), Moscow, Metallurgizdat, 1952; Rer. 2: Ya. 
voyskiy, V. I., Fiziko-khimicheski @ osnovy proizvodstva stali (The physiail~ 
chemical basia of steel production » Moscow, AN SSSR, 1957, 515 - 533; 
Ref. 3: Levin, S. L., Chuyko, N. M. et al., nStal', 1954, no. 2, 129 - 135; V- 
Ref. 4s Baptiamanskiy, YV; I., The: physical-chemical basis of steel produc- = —— gs 
tion, Moscow, AN SSSR, 1957, 652 — 653; Ref. 5; Morosov, A. N., Vodorod i aap 
azot v stali (Hydrogen and nitrogen in steel), Moscow, Metaliurgizdat, 1959; 
Ref. 6: Dobrokhotov, N. N., Povolotskiy, D. Ya. et al., "Stal', 1953, no.9, 


796 ~ 800; Ref, 7: Umrikhin, Pp, V.; Kurochkin, K. G. et.al., "Chernaya 
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_ metallurgiya", 1958, no. 4] and others, concerning the effect of technolo- 
gical factors on the hydrogen content in the metal during basic open-hearth 
smelting are discussed. Tests for the purpose of improving casting nethods 
of rimming and killed steel in-open-hearth furnaces were carried out at the 
Uzbekskiy metallurgicheskiy-‘zavod (Uzbeksk Metallurgical Plant) by U. Rakh- 
mankulov and-Z. Zaporozhan; In all castings obtained by the conventional 
method the hydrogen content inereased throughout the time of deoxidation 
during heat finishing, whereas in all castings obtained by the new metiod 
the hydrogen content decreases toward the end of heat finishing. Tests 
were carried out in 70-ton Martin furnaces: with chromium-magnesite crowns 
heated with air-sprayed petroleum. The charge consisted of 33% cast ison, 
67% scrap iron and chips. TIwemty-five castings of Cr 3en(St3sp), C15 (St5) 
and CT25rce (St25gs) steels were obtained. In 18-castings the hydrogen’ con~ 
tent wa's determined ates smelting, during the slag formation and burning, 
at the beginning of clean rimming, before deoxidation, tapping and during 
pouring. The remaining castings were inspected only during tapping and. 
pouring. The metal and slag Samples were subjected to chemical analysis, 
the temperature was measured with a tungsten-molybdenum immersion thermo- 
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couple. Nine castings.were obtained by the conventional method, at a rim. 
ming duration of 40 min or. longer; for the remaining nine castings tha 
duration of rimming was optional. The presence of oxygen in the steel was 
determined by pencil tests according to the vacuum-heating method proposed 

by G. I. Batalin [Ref. 8: "Zavodskaya laboratoriya", 1953, no. 5] at 600°C, _ 
The time between sample-taking and beginning of analysis was 10 - 13 min 

and the moisture of mazut amounted to 6 « a A possible dependence between 
the hydrogen content after :casting and total duration of charging and cast- 
ing was examined, but no connection was revealed between these two factors. 
The tests proved that variations of the hydrogen content during heat finish- 
ing depend on the decarbonization rate of the bath and on the rising tem-- 
perature of metal. At sufficiently intensive boiling of Vo > 0.011%/min Ff 
the hydrogen content decreases even at maximun rate of ‘temperature rising 
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60. ae (MIRA 13:14) - 
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TITLE: -- = Boosting the Open-Hearth Process by Desulfurizing Steel in the Ladle 


With Mixtures 


: : es i 
Oe : e E st | 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty. - Chernaya metallurgiya, | 


1960, No. 8, pp. 29 - 33 


TEXT: To eliminate the conventicnal means of reducing the sulfur content — \ Re 
in steel in an open-hearth furnace during heat (charging ferromanganese, Spiegel _ ; 


tron, or ore, repeatedly skimming and again producing slag) considerably delay-. 
ing the end of the procesg, desulfuration in the ladle has been used at Verkh- 
Isétskiy metallurgicheskiy zavod (Verkh-Isetskoye Metallurgical Works) for tras #§ i | i. 
former steel (Ref. 1) by a mixture of 60% lime and 20% fluorspar. Desulfuration at 
te 50% was achieved with 1% (by weight) of this additive, but the experiments _ 
_ Were carried out only with steel with more than 2.8% Si. The present article in 
‘Gives the results of treating cimming steel Gr. 3xm (St. 3kp), killed Cr. <4 ie 
(St. 3ap) and Ct. 5 (St. 5) (with a 84 content of up to 0.28%) with a mixture of 
“dime, fluorspar and 45-% ferrosilicon. Steel was smelted in basic open-heartn 
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furnaces with magnesite-chromite vault, working by the scrap- process and ‘fired i 
with mazout (the mazout contained 0.53% S). The mixture for desulfuration in th - _ 
ladle was prepared for killed steel using 70 - 80% freshly calcined.lime, 15 -.- 
20% fluorspar and 5 - 10% of 45-% ferrosilicon. An analogous mix but without 
ferrosilicon was used for rimming steel. The mix was prepared at the day of use; 

, the components were ground into powder; 50% was added into the ladle before 
xeeming and the rest into the metal jet flowing into the ‘ladle during the first 
half of the jadle filling. The content of oxygen, hydrogen, nitrogen and non~ 
metallic inclusions was determined by vacuum heating (Ref. 5), by tha silica 
method, separation (Ref. 6) and electrolysis. The following conclusions were 
drawn: 1) Treatment in the ladle with a mix of 70 - 80% ‘lime, 15 - 20% fluor- 
spar and 5 - 10% ferrosilicon, in-a quantity of 0.75 - 1.0% of the metal weight, 
reduces the S content by 23 - 30% at a 0.16 - 0.28% Si content in ready steel. 

2) No effective desulfuration can be. obtained in rimming steel with Mn 0.30 - 
0,60% by treatment in the ladle. . 3) The metal quality after treatment in the 
ladle remains on the level of. the usual heat. 4) Desulfuration in the ladle 
cuts the heat time in case of high 3 content in metal at the moment ‘of melting. 
There are 3 figures, 3 tables and 6 references: 4 Soviet, 1 German and 1 English. 
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Experience in the Treatment ‘of Molten Steel With Rare-Earth Metals 


metallic inclusions revealed that under the effect of rare earth elements the 
non-metallic phase still forms in the liquid steel before the precrystalliza- 

tion period. The composite dnolusions which are formed during this period 

coagulate easily and float on the surface of the casting. During this float- 
ing period these inclusions can be captured in the crust zone of the casting. — 

by the growing crystals. The total amount of eulfur in these agglomerations 

is about 0.10-0.19%, while the liquid steel before treatment with mixed metal 
contain’s’: about 0.024-0.030% S and the finisked metal about 0.003-0.0166 8. —— 
The sulfur residue in the metal decreases in proportion with the increase in 

the quantity of the mixed metal added, and the longer the metal is kept liquid, 
the larger is the amount of sulfur inclusions which can be removed from the . ; 
casting, The quantity of oxide-inclusions also decreases in the rare-earth 

metal alloyed steels, irrespective of the melting method; only the amount of 
aluminates increases to some extent. The tests carried out to determine the. 
mechanical properties of the new type steel. showed that rare-earth metal alloy- 

ed steels of the same composition but cast in open and in vacuum furnaces had 
practically the same values as regards strength and tenacity, in cast and in 
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PHASE I BOOK EXPLOITATION _ SOV/5411 


: Moscow, 1959, 


Fiziko-khimicheskiye osnovy proizvodstva stall; trudy konferentail 
(Physicochemical Bases of Steel Making; Transactions of the 
Be Fifth Conference on the Physicochemical Bases of Steelmaking) | 
| ’ Moscow, Metallurgizdat, 1961, 512 p. _ Errata slip inserted, 

t 
{ 


e 
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3, 700 copies printed, 


Sponsoring Agency: Akademtya nauk SSSR, Institut dates imeni 
A. A. Baykova. 


Responsible Ed.: A.M. Samarin, Corresponding Member, Kéadeuy? 
of Sciences USSR; Ed. of Publishing House: Ya, D. Rozentaveyg. 
Tech, Ed.: V. V. Mikhaylova, 
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’ Physicochemical Bases of (Cont, ) SOV/541l 


| 
| PURPOSE: This collection of articles is intended for engineers and 
DPT, cteadai technicians of metallurgical and machine-building plants, senior 
; ; : students of schools of higher education, - staff members of design 
; ‘ bureaus and planning institutes, and scientific research workers, 
t 
4 


COVERAGE: The collection contains reports presented at the fifth 
annual convention devoted to the review of the physicochemical bases 
of the steelmaking process. ‘Chese reports deal with problems of the 
mechanism and kinetics of reactions taking place in the molten metal 
in steelmaking furnaces, The following are also discussed: problems 
involved in the production of alloyed steel, the structure of the ingot, 

_the mechanism of solidification, and the converter steelmaking 
process. The articles contain conclusions drawn from the results 
of experimental studies, and are accompanied by references of which 
most are Soviet, 2 ae a ; oir 
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Shneyerov, Ya.A,, A, I, Sukachev, and A, Q, Kotin. Accelerating 
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81 
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BURTSEV, Vets KARASEV, Role; POBEGAYLO, ‘V.M.3 GAMARIN, A.M; KHLEBNIKOV, ok, Ye. ae 


Desulfuration Of Liquid iron in vacuum. Izv. vys. ucheb, ZAV «5 
-chern, met. 5. no.5:B6-93 '€2. - os 15:6) - 


” 


oe Institut metallurgit im, Baykova, 
Trae nete aie): (Desulfuration) 
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LEVENETS, N.P.; POBEGAYLO, V.M.3 SAMARIN, A.M; KHLEBNIKOV, A.Ye. 
Experiments in oxygen blowing of Khalilovo cast iron. Trudy Inst, | 
mete nooll:31~35 '62. . (MIRA 1635) 
(Khalilovo—Cast iron) (Oxygen—Industrial applications) 
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GCHURAKOV, M.M.5.RUDAKOV, I.P.5 KHLEBKIKOV, A.Yo. 


Hydrogen. behavior during tho smelting of steel for j 
Tavs vys. ucheb. zav.3 chern. met, é no.1L:4753 ce agating. 
fo RY (MIRA 1733) 
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ZAVERSHINGKIY, TueV.e, kand, tekhn. nauk; KHLEBNIKOV, A.Ys., prof., 
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Formation of scab on steel ingots and ways to prevent it. 
Stal! 25 no.2:122-125 F '65. (MIRA 18:3! 
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AUTHOR: Kravchenko Ve F."; Isakov, Ie Ve} surebninoN A. Yes} Dashevakiy, Yu. Yu. Aes) 
Lebedev, Ya. I.} Selivanov, Ne M He (osena) We : 
Auster ve 


ORG: none 
TITLE: Improving the quality of open hearth steel by treating it with rare earth 
metal alloys 


SOURCE: AN SSSR. Izvestiya. Hetaliys no. 3, 1966, 3-18 


TOPIC TAGS: rare garth ay ee Hy ati process, metal physics, metal property, — 
Acts eae as » mechan / 4OKh IWMo stock 

ABSTRACT; . TI ere is very. fclie han ubl me information concerning the effect of rare. 
earth metals (REM) on the properties\bf steel, and on the optimum conditions for the 
use of such metals. This paper paper invent igntes the effects of REM on specific properties 
of steel, notes procadures: for alloying steel, and indicates optimum REM content to : 
achieve desired combinations of. mechanical properties. Chemical thermodynamic data 
and composition of REM alloys are presented in order to provide a better understanding 
of the principles involved in alloying steel with REM. Experimental melts were pro- 
duced in a 150 ton induction furnace as well as in 25 and 200 ton basic open hearth 
furnaces. Mishmetal, a rare earth alloy containing 56.1% Ce and 41.3% La (other REM, 
iron, and impurities totaled 2.6%), was used as the deoxidizing agent. Studies were 
made of both cast and wrought metal states and tables of mechanicai properties are a7 


669.141.243.4 
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steel 4OKh2NMe., melted in a 25 ton furnace and top- 
poured at 1580°C, is givene Results of the experiments showed that in all cases the 
addition of REM increased steel ductility. This increase Was greatest when the mish 
metal was able to reduce suifur content in the solidified ingot. pesulfurization wag” 
best accomplished when it was initiated in the ladle prior to pouring into the molde\ 
Optinum conditions were concluded to be ladle deoxidation and desulfurization py adde 
ing 0-15-0-20% mishmetal (calculated). to the molten steel (1560-1580°C) immediately % |" ~. 
after tapping from the furnaco. The mishmetal reaction begins and most of tha sulfur | & 
jg removed by the time the steel is poured ana solidified. The procedure lowers the 
sulfur content 25 to 30%. The mishmetal significantly reduces nonmetallic inclusion 
content, 45 well as changing. the shape, composition, and distribution of that content. 
Finally, the REM alloy increases impact strength of the rolled steel 27 to 47% 
(transverse test samples) and of cast steel by 47 to 65%, with a sinultaneoul increase 
\in ductility: Orig. art.. has! 12 tables and 6 figures. eo 
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-: 71% oy weight of the meno- 


ina 
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ooo of the experiment were analyzed for menoner activity by the iacegral 


eenee ay Y The va ues of T and T for tire ACA=V Mm pair wer2 ound 
1 ‘ oa t 

ju OL Ma. So and Le AB, enh : , a 

Pan he ne ¥ 0.3 and 0.95 ¢ 0,002, respectively. For the MAS-VHD pair, tacy 
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that oF sterené, Orig, art. var: . ft oa ae See 


wave 1,91 6 6,23 and 9.91 ‘ 0225, respectively, ‘The sneatfic ectivity (Q of 


ASSCCLATLON; Leningradskiy tuxhnologicheskiy institut im, Lernsoveta (Lenirjprad 
rec. i nologiecal institute) 


co SUB CODE; 0c ae 
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. SOV/124-58-11-12993 
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 11, p 161 (USSR): 


AUTHORS: Sheremet' yev, M.P., Khlebnikov, D. G. 


TITLE: Elastic Equilibrium alfplane Supported Along the Edge 


Uprugoye ravnovesiye poluploskosti s podkreplennym krayem) 
PFUgoy Y P P p P 


PERIODICAL: Dopovidi ta povidomlennya. L'vivs'k. un-t, 1957, Nr 7, ‘part 3, 


‘PP 286-292 


The authors examine the problem of the elastic equilibrium of an 
isotropic halfplane y < 0, the boundary of which is soldered to an. 
infinitely long, thin, elastic rod of constant stiffness; the halfplane 
is subjected to the action of distributed transverse and longitudinal 
‘loads, as well as bending moments of magnitudes q(x), n(x), and 
m(x). One of the principal axes of inertia of every transverse 
cross séétioh’ of the rod lies in the plane under consideration. Let 
f(x) and g(x) be the normal and the tangential stresses on the contour 
of the soldered joint. It is demonstrated that f(x) and g(x) satisfy 
the following system of integral-differential equations 


ABSTRACT: 


Card 1/2 
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: 7 . SOV/124-58-11-12993 ; 
Elastic Equilibrium of a Halfplane Supported Along the Edge - 


Ware ¢ Shay ORS : +0 i 
Gate) ~ ge + G8 i EAE a () 


+0 tr ji d 


where a and f# are certain elastic constants of the halfplane, and G, and G,-are.. 
the stiffnesses of the rod with respect to tension and flexure. By expressing 

q(x), n(x), and m(x) in the form of Fourier integrals, the authors obtain implL.cit ia 
formulae for the solution of this system. . The Fourier integrals representing the 
solution are convergent only if q(x), n(x), and m(x) are absolutely integratable and 
if, in addition, n(x) and m(x) possess an integratable derivative that is finite 
everywhere, 


N. A. Rostovtsev 
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a Bending of an Anfinite strip with a reinforsed edge, Prykl.mekh. : 
7 n0,23212-126 161, (MIRA aiss) 


1. Lvovalty godudarstvennyy universitet, 
: (lasts plates and shells) 
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SUEREMEIY EV, M Pas NAHERAY SFass KHLEBNIKOV D. Oe 
Selecting the optimum shape for a circular metal-glass kinescope: See 
Nauch.zap.IMA AN URSR. Ser.mashinoved. 7 no.7:96-109 ‘61. is, 
; (MIRA 15:1) . 
(Television--Apparatus and supplies) 
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STEPANTSOV, Ve, kand, biolog, nauky KHLEBNIKOV, G,, kand, med, nauk 
Overtension and means for increasing the resistance of the 
organism, Av, 1 kosm. 45 noolt4s-48 Ja ie Be 2oaks 


(aviation medtoine) 
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weightlessness.” Results of "research 


it, + 1965, 21-32 . 


ABSTRACT: . Commondut™ ‘trading: flights: in: aircraft equipped. with a welghtleas - tank: 

‘| are described.’ - Some - physiological: parameters’ ‘of the. trainees ‘during various stages of 

‘| the: flight are” ‘discussed.’ One : series of tests performed on a dynamometer. shot 
‘compared to horizontal. flights, ‘during: weightlessness the amount of maximum. 

‘l force which can be: exerted: is’ reduced by. 6—12 kg for the right hend. and 4-12kg fo 

| the left hand. . This’ decrease in-muscular. force. is “provably connected with the de- 
creased tonus.of the skeletal muscles . and: functional changes ‘in the central nervous 7 
system during: weightlessness. The ‘seoordinograph, a device for measuring changes in. | i 

-| fine coordination-movements, ré corded the total work time for each test, the: ‘number. of 
‘errors, and the time of one: movement. Although no disruption in coordination. was. ob-. 
‘served when these tests were ccaducted during parabolic flight, most. cosmonatite . ahowed 
“some | leg, in ‘the. apres of execution: of meter acts. Orig. art. has: 2 figures: ibicts 


enone 
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mechanical rupture of 


haracteristic3 of 
cling loads 


eidon of static, impact, ans <7 


SOURCE: AN SSSR. Doklady#, ¥« 157, NO. &, 1994, 816-819 


™opic TAGS: mechanical rock erushing, 
“impact. Load, quartaite, intergranular strengti, c“ys 
ABSTRACT:.Inorder to investigate tne processes instrumental in 
crushing of socks, cuble quartzite: specimens’ were prapared with 15 
-~- cites, They were subjected to static pressure in a press by a0 
apout 18 cm in diom. {the rupture stress was about 1000 kg), 
: e not meaguregi, 2°% 4 sv: lic .oad, 
witi: wv Kg maximum load; at 24 H3, the rupture Qicured in i to 5 
min. by (oe ak S examination shot J. & the cracns av rupture 
ware mot intergranular, but cut through crystals more or tess recti= -— 
vinearny. In cyclic ruptures, sometimes intergranular cracks were 
ooserved. Tension stres also applied to specinens 0.05 ma 
Card 1/2 . meee ; 


Titveb: concerning 30m ¢ 
recks under the 4 


static load, cyclic l- 
tal stren, -h 
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out that in crus Tig the compressing load increases the strangth 
of the granular binding, and reduces the strength cf the grains. 
Grig, act. has: 3 figures. 


ASSOCIATION: None 
SUBMITTED: O7Mar64 ENCL: 00 
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arterial: pressure; pulse and respiration rate; lung venti Lat: ta] 
“and gas exchange;:. electro phalograns: electromyoprans - ‘o£: thorax!. 
-and peritoneal muscles; - th “duration of the Latent period of motor |. 
response to light signals; the penetrability cf cutaneous ettew ts 
. Les.. pastel ae t je uld. Sustain accel. erations of 7-12 -¢. 

it ; Seuectivelys 


rity of the brain. “were: 

: é ; atent period. o£ ‘response. to. light 
= signals: increased to 0280.9 - “The- acuity of: sight decreased. 
: in the majority of ‘subjects: by 20- 30%. ~The bioelectric. activity ‘o£. 
' the investigated: muscles. inereased... ALL these physiological. changes 


-. yeverted to normal 3-5 minutes after the acceleraticn Seased. an 
analysis. of the’ obtained material, ‘showed that the changes in-the- 


oe phys Lologi¢al: functions aré within tolerable Limits, being: determined. 
by” the magnitude : and. duration of. the Bhd taet Subang aun, neuer nade 
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A tion. e, 
were” observa in: te: after the aceclera 

~ The optimal: position. of the: ‘bedy was found to be a 1 ee 
‘o£ the back.of the chair with: respect to the horizontal .. hes 
ments made it possible to divide the subjects into 5 groups with 
: gard to endurance: “thos with high ‘endurance, inceenortrtart le develo 
ance, and lew eudurance.. The obtained results were es a arin. Pp 
ing a special training program for the astronauts Yu. A. Gag 
GeSe Titov. There are 2:2 eee end. . tables. 5 
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FACE NR AT6O36480 Sar soynics copes Un/0000/66/600/000/0034/0036, 
“| AUTHOR: Arzhanov, I.,M.$ Boregovkin, Ae. Vo$ Bryanov, I. I.3 Buyanov, Ps _Vej 4 
Ee Zaloguyev, Se Nes Kamen'shehikov, Yu. Vez Kovalov, V. Ves Krasovaidy, Ac Sef ° «eR See 
Kuznetsov, _o- op Litsov,’ As Ne} Nikitin, Ae Vos Nistratov, Vs_V.; Poruchikov, Yoo Acs} 
"| Poticin, Ve Yous Térattyev, Vo Gos Fedorov, Yo. Ass Knebnskova.te. GoFes * eerie 
a=. | Yaroshenko, Oe be Gf. = 
“: |ORG: none ere ‘ ea - , Or/ % 
TITLE: Resulte of clinical and physiological investigations of the crew of tne - oe 
i : 4 ; oraft Yr prese onference on Problems 9: a 
first quifinan Yorkngn foscow fron Paper poems 1968) | } 
SOURCE: Konferentsiya po problemam kosmicheskoy meditsiny, 1966+ Problemy -° % 


kosmicheskoy meditainye (Problems of space mdicire ); materialy konferentoii, © 
=, |Moscow, 1966, 34-36 ties ty Tet Sones Ss 
1° | TOPIC TAGS: space medicine, space physiology, weightlessness, bodily fatigue, ° 
‘+ | stress reaction, combined stress, cardiovascular system, central nervous system, 
manned spaceflight /Voskhod=1 : oe . : of ooo / 
ABSTRACT: The inclusidn of a pliysician in tho ‘erew of the ‘Voskhod-1 made At pos= 
’ | sible to increase medical investigations of the crew members during | 
flight and to compare them with resulta of preflight and postflight examie , 
‘nations. The scope of the physiological exeminations was selectedin | 
‘order to obtain a more complete evaluation of the functional condition of ,: 


-; "the cardiovascular and central nervous systeme,, and the function, of ....c! 
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L 0826967 _-_ 
ACE NR ATSOSELEO 7 ae fs 
‘external respiration of the cosmonauts. Physical exercises and ortho- 
static tests were included to detect earlier - signs of physiological shifts. 


Examinations were carried out before and after training in the ship, 
‘where certain conditions of flight were simulated, and also two weeks i 
-before flight. Postflight examination was begun fifteen minutes after ‘8 
‘landing and was continued for the’ first four days o%cer the flight and also 

“two weeks later. ae ee See oi 


1: 


owe 
~ 


After landing, the cosmonauts were active, looked’ somewhat excited, | 
and complained of general fatigue. They were found to have hyperemia | 
‘of the mucosa of the upper respiratory tract and conjunctivitis, 
| |’. Yomarov! 8 weight dropped by 2. 6%, Feoktistov' s weight dropped by. 
‘4%, and Yegorov' s by 3. 9%. Weight loss was determined by Zhdanov to . 
_ | be due to water and fat loss. Neurological examination revealed a light — 
« | swaying in the Romberg position, a tremor of the fingers, and increased 
perspiration. In addition,. Yegorov showed a contraction of the retinal 
‘arteries. Disruption of vision aud vestibular difficulties were not noted, 


:Changes in EEG indicated an increase in inhibitory processes in the 
{cortex of the brain, A diminution in work capacity was established by ° 
Card 2/4 ne ela! ace ge, Eas ‘ 


pana 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6" 


srbf 2 


ane ERNE FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6 


1 NES 7 C emrenne 
“Ace NAV: ATGO3CA80 °° Swe oh 
psychological experiments (increase in the number of mistakes, increase’ =O. 
jin latent periods). gio gt eas ‘ : 


Indices of cardiovascular activity during rest did not exceed wide °! 
‘norms. . However, an increase in pulse frequency was noted (Komarov , | 
up to 96, Feoktistov up to 100, and Yegorov up to 94 beats/min), as © | 
well-as moderate drop in arterial pulse pressure at the expense of an | 
increase in diastolic pressure, All three cosmonauts, when subjected! 
to exercise, showed a significant increase ih the pulse rate and inertia °| 
in the stroke volume. Feoktistov and’ Yegorov showed a significant: : 
diminution in the heart stroke volume and minute circulation of the blood : 
during the passive orthostatic test. This could indicde a discuption of : 
the venous inflow to the heart. 7 4 SR Ws 


“Postflight blood examinations indicated neutrophilic leukocytosis =~ | 

"| and eosinopenia. Urine was found to contain significant quantities of -_ | 
single erythrocytes (in the field of vision), and an’ 
{ 11-oxycorticosteroids.: Eosinopenia, an ' 
ducts-of hormone decomposition, indicated | 


ees reaction in cosmonauts. Since some of the 
und after training in the train: 
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Acc REBT 7: 

ing ship; there ts reason to sitribute them: to limitation of motor ee 
;under conditions of weightlessness, “The functional shifta fourd after |. q 

flight are indications of a general fatigue,.a moderate: stress reaction, - m 
:and-a certain amount of detraining, In general, the changes observed in; 

{the cosmonauts were of one type. The differences found \between the .._: 
cosmonauts can be attributed to: individual differences, [Wak Noo 225 
ArD Report 66-116) - eee a os 


SUB ‘CODE! 06, 22 ue sus bats lag Bs, Ie 


. 

ae | 
i 
LES 
ie 
be; 
yet 
; 
! 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6" 


Seat Steel SSS 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6 . 


Saeiy ‘ Sieg | ERA GES SIDE SS SA REET RL 
ar eee a: 


938 


_ _B-O88h5-67 _awt(x)- SeDEIE DN G0 are es eee eS pia 
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ORG: nono Saeco 


: : “1 ; ° 
TITLE: Principles of tho physical training of cosmonauts [Paper presented at the - 
_Conference « on Problems of Space Medicine held in Moscow from 24-27 May 1966 / in 


SOURCE: Konferentsiya po problemam kosmicheskoy meditsiny, 1966, Probliiny 


kosmicheskoy meditsiny. ° (Problems of Space modicine); materialy konforentsii, 
Moscow, 1966, 355-356 


TOPIC TAGS: cosmonaut training, cosmonaut selection, physical exercise, space 
Physiology, space psychology / ; — 


ABS TRACT: ; 


The physical training of cosmonauts is accomplished in two ways: 
1) general physical training program to develop qualities of strength, 
speed, skill, endurance, and improved coordination of movements, etc; 
2) special (mission Oriented) physical training to increase the resistance i 
of the organism to accelerations and vestibular analyzer irritation, etc, | 
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_» The forms of cosmonaut physical training are: 1) morning physical “| : e 
drills; 2) educational-training (planning) courses; 3) group-sport ' 


activity; 4) physical-training courses during duty periods; 5) physical- As 
‘training courses during regular breaks; 6) physical exercises during ! 
Spaceflight. Morning physical exercises are conducted daily for 20—40 ? 
min, Educational-training courses are the basic form of physical - : 
training and are conducted three-to five times per week, The duration 
of each cour se is two hr, - Group sport activity involves an elected sport 
and participation in sports competitions. A physical-training course 
during duty periods is emduwted omaintain the level of training. During 
regular breaks, physical training is conducted as a means of recreation, 

| Physical exercises during spaceflight are a means of maintaining ahigh — 
.work capacity level, 


SS OM eat eee eee ee en 7 - 
¢ % 


‘ The entire program of physical training is divided into three stages: 
1) elementary instruction to increase the level of general physical condi- 
tion and to build the foundations of specialized training programs; 2) main- 
taining a level of general preparedness and increasing specialized condi- 
‘tioning; 3) direct preparation for spaceflight to attain a high level of 
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Rating the level of specialized physical preparedness and condition- \ 
ing is conducted by means of sports and technical indices of strength, 
endurance, speed, and the ability to conduct complex coordinated hey 
vexercises on special training devices. The existing system of physical | 


j training for. cosmonauts has been successful for spaceflights of up_te..,. —_— 
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cata, paleness or redness of facial skin was apparent, and moderate hyper- 

_ hydrosis was noted as were illusions of changed body position with the eyes 

closed. Increased salivation and worsened subjective feelings were also 
noted. , 


| subjects. The duration of counterrotational illusion and postrotational _ 
! nystagmus was shortened by 4—6 sec in the majority of subjécts, while in 


1 
| 
Vestibulo-autonomic discomfort wus not observed in the remainder of _ 


_ others, these indices were not shortened. : , 


! At the beginning of rotation in the period of transition irom positive G 

to weightlessness during the sccond stage, tolerance of angular accelera- , 

tions during stabilized weightlessness revealed 22, 2% more cases of latent : 
motion sickness. In these subjects, the duration of counterrotational illu- 

sions increased as compared to their duration during stabilized weightless- 

; hess; pronounced paleness of facial skin, lip cyanosis, pronounced, general 
nyperhydrosis, nausea, hypersalivation, and discomfort in the area of the 

“stomach were observed, The termination of nystagmus could not be fixed 
‘relative to the onset of accelerations following weightlessness. 


In the opinion of the authors, Symptoms of motion sickness during ro- 
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| tational tests under conditions of stabilized weightlessness were found for | 


| the following reasons: first, under conditions of weightlessness the function ' 


f 
H ig ‘ 

|; the unusual position of the otoliths (floating state) which led to increased 

|, SEnSitivity to angular accelerations during rotation of the chair; second, 

|! manifestations of Coriolis accelerations as a result of Barani chair rotation . 
|; during parabolic flight, . 

| In those cases when the rotational test was completed in the period of 

| transition from acceleration to weightlessness, additional adequate irrita~ 

| tion of the otoliths associated with a sharp switch from a "plus" stimulus 
| to a "minus" took place, facilitating the more rapid acournulation of Coriolis | 


| Therefore, the use of a modified rotational test under short-term weight- 
: lessness conditions reveals latent forms of motion sickness even in people 

' with high resistance and can be used for progncstic purposes, a ; 
HT . a 


| Use of the rotational test in the period of transition from acceleration 

i to weightlessness reveals latent forms of motion sickness most effectively, * : 

| GWA. No. 223 ATD Report 66-1167~ ree Sea SOS ee 
SUE CODE: 06 / SUBM Bit: OOMav66 . 


fi 


, 


A, 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6 


A SDL! WTAE SES SEY 199 SS 
ry: SS eee eed 


j/aPere /aeD_ pp /y 
t APbOLGOSG 

‘AUTHOR: Khlebnikov, Gi F.- (Mage 
oe aaa Cen ects 


/TITLEt Tynanics. of emotions: 


b) /RAEH(¢ 
ACCESSION 8R 


iduring parachute jumps 
iene, ers pu 


j2OPIC. TAGS: -cosmor raining, parachute jump, simulated space-: 
ififght, emotion; dé: five reflex, fear, sympathetic tonus, parasyt 


‘pathetic tonus, Physiological stress, peychologicel streag 


“ABBTRACT: Overvations of sosnonauts duri 


‘pulse rate.and dynemometry of han 
fications to the {nitial emotiona 
training progressed. ‘e 
enplaning ang 
beate/min, 


PD lt TENOR Sie ER alas ate vas . 
+11 hale 80 NOON tet nar ste Rte nich erty 


Cara i/2 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6 


CIA-RDP86-00513R000722030001-6 


09/17/2001 


"APPROVED FOR RELEASE 


nieahidaamatiniaeiecaoabdehliaietainininkentas aoe tates 


6" 


00513R000722030001 


-RDP86- 


CIA 


09/17/2001 


APPROVED FOR RELEASE 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6 


SOURCE: Kk 


“TOPIC TAGS: 
| Sncephalogra 


ve By comparison. 

system, Preceding t cardovaacular 
_ Served in behavior. Pralaunch te } : 
vous and emotional state of the 
tion began 15 minutes after land 


1 Card 1/2 


ERMC tray, TS Dea eg eee: eee 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6 ; 


[ee aeeaoT 


‘ testa) ware conducted by the same people who- had performe 
- preflight. checks.: Clinical investigation. begun six hours after landing showed a 
- moderate decrease in working capacity, revealed in an increase in the number of. 
errors and a lengthening of latent periods during performance of psychological teste 
' Encephalograma showed intensification of ‘retardation processes in the cerebral: ‘ 
cortex. Slight vardatione in digestive enzyme activity were also observed in the . | 
cosmonauts after the flight: the activity of amylase, enterokinase, alkaline. ear. 
phosphatase, and trypsin increased. The following shifts were noted in cosmonauts — 
immediately after the flight: ‘slight instability in the Romberg position, ‘tremor of: 
: Fingers, increased tendency to perspire, moderate decrease in muscle tone, quickentiig 
/ of the pulse, and decrease: in blcod. preasure due to increased diastolic pressure: 
Body weight decreased 2.6% for Koamroy, 4&% for ‘Feoktistov, and 3.9% for Yegorov.: °In 
. addition, moderate shifts in metabolic’ processes were noted: increased energy. 
| ‘sumption while reating, .{ncreasa in blocd urea and cholesterol, and increased \ io 
- tion of nitrogenous, components: from urine, Some decrease in the phagocytic activi 
of leukocytes was also observed,” The changes noted were attributed to. fatigue and 
stress. They were of. a strictly functional nature and usually disappeared within... 
several days after the flight. Individual characteristica and differences jin pze- : 
flight preparation were reflected in the varying character of these ee - 
Shifts, 20 0. cer prea te J5e yee eer Saas 2 26 Dopo [ys] 
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TITLE: Some results of monitoring the medical condition of P, I, 


Belyayev and A. A. Leonov ‘during tratning and during orbital flight 


SOURCE: Koemichesktye fasledovantya, Ve 4, mo. 2, 1966, 311-319. 


i 
‘ORG: none : ee 
TOPIC TAGS: manned Spaceflight, cosmonaut Craining, pressure chanber, 
human phystology, EVA / Voskhod=2 7 
ABSTRACT: ‘Training data for Leonov and Belyayev were compared with: ! 
data from the Voskhod=2\¥ligphe, The cosmonauts were trained for 

rarefied atmosphere conditions by sequential exposure to pressure 

chamber altitudes of 5,10, and 32—-37 km. At an altitude of 5 km, 

neither cosmonaut réquired high altitude equipment or supplementary poses 
oxygen. At an altitude of 10 km, they breathed pure oxygen. In a 
rarefied atmosphere of '32—<37 km, the cosnonaute wore suits analogous 
to those used on the Voskhod-2 flight. Plight systém sensors and a 
stationary electrophystological recorder were used.. Pulse rate, 
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“Pigs 1. Posttion of phystological if 
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1 ~ Individual system of electrode 
ahd sensor Positioning; 2 = ohmic 
respiration sansor; 3 < contact 
‘Yespilration sansor; 4, 5 = EKG 
electrodes; 6 - ground; 7 =~ EOG 
electrodes; § = body temperature 
sensor (submuscular atea, Leonov 
only); 9 = SCG sensor; 10, Ll « 
detachable terminals; 12 - lacing. 
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respiration rate, and EKG's were recorded along with visual (TV) 
observations, Two-way radio communication was maintained, A space= 
craft mockup was used to test two series of exercises, In the first 
exercise, the cosmonauts rehearsed the program involving the movement 
of Leonov into the pressure lock under normal atmospheric conditions, 
The second exercise entailed the same regimen at an altitude of 37 km. 
A diagram of the sensors used ts shown in Fig. 1. Results of the teste 
sare given in Figs. 2—-5 and Table 1. All Voskhod=2 systems and the 
newly designed suit used for Leonov's EVA functioned normally both a 
during the training program and the flight itself, During training and| 
the Voskhod=2 flight, the preseurfzation and egrass program caused = | 
accelaratad pulee and respiration rates and functional EKG variations j 
in both coe¢monaute. These were attributed to emotional eatress, and in { 
Leonov's case, physical etrain, The training program was judged to be 
fully applicable to the Voskhod=2 program. Orig.iart., has: 1 table 
and 5 figures, | : \ {cd} 


SUB CODE: 05, 06/ SUBM DATES OLNov65/ ORIG ut 006/ ATD PRESS: 


oo gee LS 
eae \ 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP8&6-00513R000722030001-6— 


VOLYNKIN, Yu.M.; ARUTYUNOV, G.A.3 ANTIPOV, V.V.; ALTUKHOV, G.V.; 
‘BAYEVSKTY , R.M.; BELAY, V.Ye.3 BUYANOV, P.V.; BRYANOV, I.1.; 
VASIL'YEV, P.V.; VOLOVICH, V.G.3 GAGARIN, Yu.A.; GENIN, A.M; 
GORBOV, F.D.; GORSHKOV, A.I.; GUROVSKIY, N.N.; YESHANOV, N.Kh.; 
YEGOROV, A.D.3 KARPOV, Ye.A,3 KOVALEV, V.V.3; KOLOSOV. 1.A.; 

KORESHKOV, A.A.3 KAS'YAN, 1.1.3 KOTOVSKAYA, A.it.3 KALIBERDIN, 

G.V.3 KOPANEV, V.I.5 KUZ'MINOV, A.P.$ KAKURIN, L.J ; KUDROVA, 

R.V.3 LEBEDEV, V.I.3 LEBEDEV, A.A.; LOBZIN, P.P.; MAKSIMOV, 

D.G.5; MYASNIKOV, V.I.; MALYSHKIN, Ye.G.; NEUMYVAKIN, I.P.; 

ONISHCHENKO, V.F.5 POPOV, 1.G.; PORUCHIKOV, Ye.P.; SIL'VESTROV, 

M.M.; SERYAPIN, A.D.; SAKSONOV, P,P; TERENT'YEV, V.G.; USHAKOV, 

A.S.3; UDALOV, Yu.F.3 FOMIN, V.S.; FOMIN, A.G.; KHLEBNIKOV, GF. 

YUGANOV, Ye.M.; YAZDOVSKIY, V.1.3 KRICHAGIN, V.I.3 AKULINICHEY, 

I.T.3 SAVINICH, F.K.: STMPURA, S.F.3 VOSKRESENSKIY, 0.6.; 

GAZENKO, 0.G., SISQK¥AN;:N.M., akademik, red. 


[Second group space flight and some results of the Soviet 
astronauts! flights on "Vostok" ships; scientific results of 
medical and biological research conducted during the second 
group space flight] Vtoroi gruppovol kosmicheskii polet i neko- 
torye itogi poletov sovetskikh kosmonavtov na korabliakh 
"Vostok"; nauchnye rezul'taty medikobiologicheskikh issledovanii, 
provedennykh vo vremia vtorogo gruppovogo kosmicheskogo poleta. 
Moskva, Nauka, 1965, 277 p. (MIRA 18:6) 
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AUTHORS: Khlebnikov, G.I., Dergunov, Ye.P. | 89a! 91.12/28 


_ TITLE: : - . The Production of Solid Uranium-, Neptunium-, Plutoniwa- and 


- Americlum-Layers by the Electrolytic Depositing Method 
(Polucheniye proohnykh sloyev urana, neptuniya, plutoniya i 
ameritsiya metodom elektrolitichekogo osazhieniya) 


PERIODICAL: — Atommaya Energiya, 1958, Vol. 4, Nr hy pp. 376-377 (USSR) 


ABSTRACT: . The eleotrolytio depositing method was employed for the produc-' 
tion of the layers. In order to improve their strength a complex 
former is added to the eleotrolyte, viz. ammonium oxalate 
- (dissolved in water: 0.05 to 0.07 M) or formic acid. 
For a target with.0.5 x 1.2 om a thickness of layers of 
0.15 = 0.25 mg/am® 0.5 - 2.0 ammonium oxalate is poured into 
the eleotrolyzing vessel. The distance between the electrodes 
is from 1.5 to 2.0 om Next, ~ 0.2 ay nitric acid- or ‘hydro- 
chloric acid solutions of the element to be electrolyzed 
(ut®, npt, Put+) is added accompanied by vigorous stirring. . 
By the addition of concentrated NH, OH the pH-value of &-9 is 
Card 1/2 attained. ae 
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The Production of Solid Uranium-, Neptunium-, Plutonium- BQ mt ola 12/2B 
"and Amerioium-Layers by the Electrolytic Depositing Method ae eee 


Electrolysis takes place at room temperatures and a cathode 

current density of 100-150 m/an%. After electrolysis has. 

been completed the electrolyte is removed by a pipet and the 

foil is washed with distilled water containing no CO» (with the 2 
addition of some amnonia) after which it ig dried fos 2to3 ae 
hours in the air at room tenperature. The anodes were of tes 


platinum, graphite, or nickel. For the production of americiun 
foils Am must be dissolved in 0.2 M formic acid and 0.2éM 


formic acid amaonium. There are 8 references, 3 of which are 
Soviet. 


SUBMITTED:. November 21, 1957 


‘1. Americium-~Electredeposition 2. Neptunium--Electrodeposition * 
3. Plutonium--Electrodeposition 4. Uranium--Electrodeposition 
5. Thin films--Preparation 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6 


OU Leta SS RESON TOMEI REET URES? SRAM? GEE VARY SRSA SIELAT CEI HNP TRUM ELC BERENS Se RAE TY Re 


_AUTHOKS; Kartushova, R. Ye., Rudenko, T. I., Pomin, V. Y. S0V/89-5~1-2/28 - 


TITLE; The Thermal Dissociation of the Oxalates of Quadrivalent and 
_ Trivalent Plutonium (Ternioheskaye razlozheniye oksalatov 
ohetyrekhvalentnogo i trekhvalentnogo plutoni:ya) 


PERIODICAL:  Atomaya energiya, 1958, Vol. 5,.Nr 1, pp. 24-28 (USSR) 


ABSTRACT: By means of a recording pyrometer developed by Kurmmakov, the 
process of therml dissociation (pyrolysis) of various types of 
plutonium was investigated. The state of intermediate products 
was determined in the Berg type gas pyrette, by potentiometric 
titration as well as by the method developed by Penfield 
(Penfil' iy It was found that the freshly precipitated oxalate 
of Pu (IV) loses 3 molecules of water at 100° C. From oxalates BD 
which had been stored for 3-4, days 135 to 27% CO4CO, are in 7 
addition separated at 100° C as a result of dissociation caused 
by the effect of the plutonium Q{-rays. At the same time partial 

reduction to trivalent plutonium takes place. Within the temper- 

ature range of from 170-200° C 2 molleoules of water and 13% 

CO0+CO5 are, in addition, separated. The plutonium is reduced to 

Card 1/2 the trivalent state mainly by the formation of Pu,(C,0),) 3H,0. 
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The Thermal Dissociation of the Oxalates of Quadrivalent 


‘and Trivalent Plutonium 


At 380° © the oxalate 4s transformed into plutoniun dioxide. At 


140° C the oxalate of Pu (III) 


ges over into plutoniun oxide at 270° C in the air. In an inert 
medium dissociation of the oxalate takes place at 330° 0 aoson- 
panted by the formation of an oxalate carbonate. At 460° GC the 
oxalate carbonate ig Giasooiated and the trivalent plutonium is 
oxidized to quadrivalent plutonium, while, at the same time, a di~ 
oxide is formed. There ara figures, 


2 0f whioh are Soviet. 


4 tables, and 6 references, 


2. Plutonium oxylates--Chemical reactions 
4. Ganma rays-~Performance 


S0V/89-5~1~2/28 


SUBMITTED: December ij, 1957 
1. Plutoniwm--Decompoaition 
3. Titration--Applicationg 
f 
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FLEROV, G. N., POLIKANOV, S. M., KARAMYAN, A. 3., PASYUK, A. S., PARFANOVICH, D. M. . 
TARANTIN, N. I., KARNAUKHOV, V. A., DRUIN, V. A., YOLKOV, V. ¥., SEMCHINOVA, A. M., [ay 
OGANESYAN, Yu. Te., KHALIZEV, V. I. and KHLEBNIKOV, G. I. ; 


aang nee 


"Experiments to Obtain Element 102." Dokl. Akad. Nauk SSSR, Vol. 120, No. 1, 
73-5 (1958). In Russian. Baby 
14 Plutonium isotopes Put” and Pu’’! were irradiated with oxygen ions, accelerated . 
to 102 MeV. ‘The nucteus so produced leaves the target, because of recoil, and is 
picked up in a collector. This can be moved, ina time of 4-5 sec, over to nuclear 
emulsions which are designed to register a-particles. Alpha-particles of energy . 
greater than 8.5 MeV are detected. These could come from py (dy b-Gn) ee 
10275? | The total number of a-particles with an energy exceeding 8.5 MeV ~ - 
(those of energy less than 7 MeV could come from platinum contemination) was 18 — vos 
in the irradiation of Pit” and 6 in the case of Pu’! . These figures would give 
cross-sections for formation of element 102 of 2x 10?’ and 5x 10** co” , 
respectivel;, ne 


G. E. Brown 
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"AUTHORS: Tret'yakov, Yes Foy | S0V/56-36-2-3/63 
Kondrattyev, Le Nes Khlebnikov, G. I., Gol'din, L. Le i. 
- TITLE: . _.. The Spectrum of Internal Conv raion Blectrons Accompanying . 

- O=Decay of pu-?® and par’? (ipektr elektronov vnutrenney 9°. 

- konversii, so provozhdayustichikh & -raspad coe i p49) . 

PERIODICAL: Zhurnal eksperimental' noy 4 teoreticheskoy fiziki, 1959, 

Vol 36, Nr 2, pp 362-366. (USSR) 


ABSTRACT: The investigation of the decay of even-even nonspherical nuclei. 
: and of the energy: of excited: levels, especially the decay of 
| py? ana pu4?, is of’ very great theoretical importance, 
“\tpveatigation’ ofthe: X=deoay’ of these nuclei and of 
of daughter nuclei occurring in this decay is ‘carrie 
by the o-spectrometry method, by that of y-% coincidence, 0 
.as in the present paper, by *the analysis of the conversion 
- electron spectrum acoompanyl:¢ this decay. Measurements were . 
ae — garried out: by means: of: a fr epeo trometer with toroidsl magnetic. 
tS ee nares 08 ‘field and: Q-e-ooincidence o:.xcuit. The: method has already been: 
Card 1/350. desoribed: (Réfs'1)- 2). Scintillation counters with stilbene — 
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py23e 


. Accompanying =: ee, ‘=Decay. of: 
ene AIS . Souddage: Electron: energy was. 
the: v j otron nergy. or 
= end cd Ce aera 


iE , (these. exact ‘data b 
‘For the» investigation E he 


i ce with om: diamete in ; 
‘The “‘results.:o btained ‘by “the: {nvestigation are ahs 
(course: of: th “spectrum: with assignation of . indiv 
wake 254. 
4302 (245 containing acta from om 
oo and 4)y en ar, Of. wA_tevels. and: intensity 
pare . x-lines ‘of “pa 236° ‘containing data from references 35°49 
Bard 2/3 oe Por. the savestigation of the ‘conversion copeatrae of parte : : 
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448.9 kev (4+), 45.3 kev (2+). The lines with (?) are from 


238° 240 


&-Decay of Pu 


a source of only 54#C was used, and the spectrum was investigated . 
within the range of 20 -220 kev. Figure 3 again shows the s 
spectrum, figure 4 the level scheme of 236 (daughter nucleus 


of pu’), 309 kev (6+), 239 kev (37), 210 kev (17), 


reference 5, but were also observed by Kondrat'yev. et al. (Ref 6).. ¥ 
Table 2 shows the intensities of the @-lines (Pu*°) and the 


energies of the v7, revels in comparison with the results 
obtained by other authors (Refs 3, 6; 7)» The authors finally 
thank G. Ie Grishuk, V. F. Konyayev and Yu. N. Chernov for . 
helping to oarry out experiments. There are 4 figures, 

2 tables, and 7 references, 5'of which are Soviet. 7 og 
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i ee _ .. $/120/60/000/006/016/045 
e26. /6Y0 — B032/E314 
AUTHORS: — Ponontarev, A.A., Khlebnikov, G.I. and 
Gavrilov, K.A. es 


TITLE: A Method for Controlling the EBlectrodeposition -of 
a-active Isotopes tad Z 


PERIODICAL:  Pribory i tekhnika eksperimenta, 1960, No. 6, 
x pp. 58 ~ 60 


TEXT: A simple method of continuous control of the electro- 
deposition of a-active isotopes, iwhich involves the use of 

| standard scintillation counters and standard electronics, is 
described. The apparatus is shown schematically in Fig. l. oi 
The cathode 2 ,on which the active substance is deposited, : 
Was in the form of a nickel foil, 1.5 to 5 » thick. The area 


of: the target was 5 x 10 min”. -The material is deposited from 
_the electrolyte 1 and the a-particles transmitted by the 
cathode producéd scintillations in the ZnS phosphor 4& . 
‘The scintillations reached the photomultiplier through the 
light pipe 5 and the output of the photomultiplier was 
Card: 1/4 | = aes 
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S/120/60/000/006/016/045 
E£032/E314 
A Method for Controlling the srcalanieac erica of a-active © 
Isotopes 


recorded by a "standard block k-10 O00 (PS-10 000)". The 
thickness of the cathode was chosen so that it weuld 
tranemit a-partioles and to ensure that the scintillations 
‘would give rise to ‘photomultiplier pulses inuch greater than the 
dark current. The electrolytic device, which is attached to 
the apparatus, was of the type described by Yakovlev et al 
(Ref. 13). The above Apparatus was used to investigate tho 
effect of: 
_a). the concentration of the eieersoiyes (0.1 ~ 1 mol giteseys 


b) the current density at the cathode (16 - 300 mA/eom ) ont 


c) concentration of the deposited substance (20 - 100 yg/om™ ) 
on the amount and quality of the deposit in the case-of' the 


electrodeposition of py299 from a water solution of H 3°05 


and NH CO,H. The results obtained are summarised in ee 2 
ani 3. Fig. 2 shows the aa cy of the amount of plutonium 
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A Method for Coutvoriase the nner er ererces yee of a-active 
Isatopes 


produced (%) as a function of the concentration of the 
electrolyte (mol/litre). The-points marked 1 refer to the 
present method and the points marked 2 refer to the direct. 

a-particle counting after electrolysis. Fig. 4 shows the 
dependence of the amount of plutonium deposited on the cathode 
current density and Curve 3 shows the counting rate,as a funcion 
of time for C = 0.25 moW/litre and I, =. 150 mA/em. It was 


found that the best plutonium deposits were obtained with a 
concentration of 0.25 mok/litre and a current density at the 


cathode of 100~200 mA/om™« Under these conditions, an 80-90% 
yield of plutonium was achieved... With small modifications 
the apparatus can also be used to investigate the deposition 
of a-active Specimens by: vacuum and electrostatic methods. 
Acknowledgments are expressed to G.N. Olerov for valuable 
advice and ‘duggestions ‘ and to V.A. Druin for assistance in 

_ the present work. 
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There are &.figures and 13 references: 7 Seviet, 6 English. 


—--- SUBMITTED?” September 29, 1959 
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85565 
QIIGIO © OS --  g/089/60/009/005/009/020 © . 
ae B006 /B070 
B26, X23 | 
AUTHORS: ''Xhlebnikov, G. Ie, [Dergunov, Ye. P. | (Deceased) 
a RSS aa | he 
TITLE: -. Preparation of Thick Layers of “Phorium, Tanium, “Ax 
« Neptuniun, Plutonium, and Americium 
AMeptuniun, Plutonium, and Aneriotue, af 
PERIODICAL: Atomnaya energiya, 1960, Vol. 9; No. 5, ppe 406 - 408 


THXT: Several methods are described in this “Letter to the Editor” for i 
the preparation of thick layere of heavy elements. These methods were : 
siiccessfully used by the par ioe 1) The electrolytic method. By re- 

peated electrolytic depositing”on the, same base it was possible to ob- 

tain layers of a thickness of 1 ng /om and more. Layers of th230 ana 

ionium were prepared by an ordinary electrolytic device (cathode: : : 
aluminum foil, 50 p thick; anode; spiral of platinum wire, 0.5-1 mm; . 
eiectrode spacing, 2.5=-3 cn:). Thorium nitrate was dissolved-in distil- 

led water, and the solution. was diluted with 96% ethyl alcohol. 


60 om? of this was used for electrolysis. The effects of current densi- 
ty on the cathode, of the soncentration of the thorium nitrate, and 
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- Preparation of Thick Layers of Thorium, 8/089/60/009/005/009/020 


Uranium, Neptunium, Plutonium, and, B006/B070 
Americium _ ; 


of the duration of electrolysis on the quantity Q of thorium deposit 
(Tho, ) were studied. Fig.1 shows Q as a function of time for different 


current densities; the curves have a steep rise but show a quick 
saturation. It was further found that for tha same concentration the 1 . 
greater the current density, the more rapidly is saturation reached. 

Fig. 2 shows Q(t) for different concentrations of thorium nitrate, 
current density remaining constant. It was found that the greater the con- 
centration, the more rapid is the increase of Q and the later is the. 


saturation. Similar experinents were performed with Np-?!, and by 
"repeated depositings layers of 1-1.5 mg/cm? were obtained. 2) Mechanic- 
al depositing by addition of organic substances. Laysr thicknesses.of 
td mg /om@ of uranium, thorium, neptunium, plutonium, and americium 
weire obtained on aluminum or platinum bases. The layers were applied 
repeatedly in the form of laqvers by means of a glass sapillary. The 
preparation of the laquere is described. 3) The elactrochemical method, 
U,0, layers of a thickness of 1-8 mg /om* were obtained on aluminum \7 


Feb bee, ike iemectey: Vaden Seabee aecta “atiaas 8" de lad 
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Preparation of Thick Layers of Thoriun, - 9/089/60/009/005/009/020_ 
Uranium, Neptunium, Plutonium, and -B006/B070 
Americiun ; ee : 


base. They were very solid up to 4 ng /em”. The strength of the layer 
depended essentially on the initial pH of the urenyl nitrate solution 
(optimal pH~3). This method has been known since 1953 (Ref.7). 4) The. 
method of precipitation from suspensions. By this method it is possible 
to obtain thick layers of thorium, uranium, and transuranic metals but 
they are not very solid (for example, 1.2 ng /om@ ThO, on aluminum). 


%. §. Gladkikh is thanked for help in the work. There are 2 figures 
and 7 references: 5 Soviet, 1 US, and 1 German. 


SUEMITTED: April 11, 1960 
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FLEROV, G.Nes Poa: S.Mep KARAMYAN, ALS. (deceased | PASYUK, sce 
, PARFANOVICH, D.M.; TARANTIN, N.I.; KARNAUKHOV, V.A.; DRUIN, V.Aw3 
VOLKOV, V.V.:. SEMCHINOVA, A.M.; OGANESYAN, Yu.TS.; KHALIZEV, V.I.; . 
KHLEBNIKOV, G.I.; MYASOYEDOV , B.F.; GAVRILOV, K.A. 
Experinents to produce elenent No. 102. Zhur. eksp. i tise fis. tae 


1. Sotrudniki poectinainten instituta yadernykh issledovaniy (for 
Polikanov, Oganesyan, Gavrilov). 2. Sotrudnik Instituta geokhimii 
4 analiticheskoy khimii AN SSSR (for Myasoyedov). 

(Transuraniun elements) 
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$/656/61/000/000/007/007 
D244/D304 


AUTHORS : Khlebnikov, GoIe, Simanov, Yu.P., and Nemkova, 0.6, 
rear eetene ene gen gree ASO 


TITLU: Investigating the solid phase reactions between Gad, | . — 


SOURGEs Spiteyn, VeI., ed. Issledovaniya v oblasti khinii ee. 
urana; sbornik statey (Moscow) 1961, 292 ~ 301... 


TEXT: The authors investigated solid phase reactions between Uz0g 
and Cad, U,0, and V905 and Ca(VOz), and 50g thermal, X-ray and 


crystallographic analyses were the main methods used in this work. oe 
The thermal analysis was conducted by registering the cooling and 
heating curves (directly and differentially) on a recording Tic-52 ve 
(PK=52 pyrometer of N.S. Kurnakov with the attached low-resistance 
potentiometer HiITH=1 (PPtN~-1). X-ray analysis was carried out with 
the use of X-ray tube of the BCB (BSV) type with a copper anode. 
Zhe polarizing microscope MYH -5 (MIN-5) was used for the erystal- 
lographic analysis. One part of aco, and two parts of V50, were 
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Sa i pee 8/656 61/000/000/007/007 
Investigating the solid phase ... D244/D304. 

taken. for studying the iutevection between Cad and V 295°. Thermal . a 
analysis of this mixture indicated that between 595° and 603°C. ye : 
Ca(V0,), is formed, which forms a eutectic mixture with V0, melt- =. 
ing at 618°C. The formation of Ca(VUs), is confirmed by the X-ray. 


and erystallographic analyses. fhe same result was obtained by hea~ 
ting 1 3: 1 mixture of Ca00, and ¥205* Heating of the 2 : 1 mixture 


gave the formation of Ca(VO, 3)0 at 611°C and also daoV5 On at 688°C, 
which melts at 972 - 973°C. The interaction of Uz0, with Ca(Vvo 3)9 
and CanV 04 was studied in a current of air. Ca(V0, do and 505. ine 


vestigated were mixed in the ratio of 3 : 2 and 3; 1 respectively ee 
(mixture I and LII). Also 3. parts of CaVo0, were heated with 1 part 4 


of 0,0, (mixture II). the heating was continued up to 1100°C. ‘the 


results obtained indicate that a complex compound is formed from 
Ca(vo 3)2 and 30 8 having compositicn III. The authors postulate 
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Investigating the solid ‘phase ... D244/D304 
that the formula of the compound is CaU0,°V,0,. The heating of mix— . 


ture II gives a reaction at B50 - 863°C corresponding to the forma- 
tion of new compounds different from the reactants and also Calvo > — 


V20, and CaU0,V,0.. On the basis of the results obtained the authors 
conclude that at temperatures up to 1100°C CaV,07 does not react 
with V0, and, also, that Cav07 forms with 30, in air CaU0,V,0. 
which does not react with excess of U50,- The authors give for the 


first time interplanar distances for the crystalline lattices of 
Ca(VO;)o5 CanVn0, and CaU0,V,07- There are 7 figures, 6 tables, and 


8 references: 4 Soviet-bloc and 5 non-Soviet-bloc. The reference to 
the Knglish-language publication reads as follows: Jo Mellor, A 
compr. treat. on inorg. and theor. chemo, 9, 12, 1935. 
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— RLI/00 ae 
AUTHORS: Gavrilov, K-As, Myasoyedov, B.F., Khlebnikov, G.I. 


a ant 


TITLE: The produotion of targets from plutonium for the irradiation on @ 
cyclotron with multi-charge dona — de ait 7 


PERIODICAL: Raddokhimiya, v 3, no 1, 1961, 62-67 


TEXT: The article deals wit). a desoription of the production of targets 

made from specially purifie? “samples of plutonium, which are used for pro~ — 
ducing the 10224 element, The authors studied the possibility of producing 
pure plutonium by eliminating ultra-small quentitiea of Fe; Tl, Hg, Bi, Pb, 
Pt. They were able to obtain Pu239, Pu240, and Pu°4? isotopes, containing 
Pb < 0.017 to 100 Y of Pu and other interfering elements below the sensiti- | 
wity line of the activation method. Finally, they prepared targets, which 
were used for the production of the 10252 element from purified semples of 
plutonium by the elestrolytic method and the method of evaporation with 
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The production of ‘targets from plutonium eee A051/A129 . soa 


tetraethyleneglycol. Admixtures, such as Tl, Hg, Bi, Pb, Pt, are thought of 
be rather dangerous in the target material, even in email quantities, sinoo — 
during the interaction of multi~ocharge ions with eloments they form isotopes 
emitting A-particles with an energy close to the energy of the Q-partioles 


of the 10224 element and a great number of O-particles of other energy 


levels creating a rather high background impeding the viewing of the photo- 
plates. ,The thickness of the plutonium leyer on the ‘targete was about 
200 T/om . The quantity of the stabilizing material was not to exceed about 
200 T/om” caloulated on the copper equivalent. She administration of the 
plutonium isotopes. had to be varried out on very thin linings to avoid a 
decrease in the energy of the bombarding particles, since the formation 
cross-section of the trans-uranium elements depends to a large extent on the 
energy of these particles, The work was. based on the fact that plutonium 
(IV) 18 well extracted from a 5 n nitrate solution with diethyl ether, where- 
as the main interfering elements under these conditions barely pass into the 
ether phase (Ref 3). The aecong purification stage of plutonium wa based on 
the formation of Pt, Bi, Bg, TI + stable anion complexes and their sorption 


‘py the anionite within a wide range of HC1 concentrations (Ref 4). ‘The ex- 
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oon . 3/186/61/0C3 ‘oc1 /o11/020 
The production of a from plutonium oo- 4051/4129); 


periments showed that the NO; ion even at low concentrations (0.01 KM) ex- 
tremely hinder (~ 100 times)“the purification of plutonium from lead and bis- 
muth on the ion-exchanging volomn. It i8 assumed that when heating tetra- 
walent plutonium in 11 n HC] ite partial reduotion to the tri-valent etate 
takes place. The work carried out resulted in the production of rlutonium 
Samples as given above. Tha targeta vere produced by electrolysis cr by 
simple application of active solutions,: using organic additives. ir the 


ease of slectrolysis one: method of plutonium formation from formate mews 
was cheaen (Ref 5,6) ensvelo 2 coumtitative aplication oo) ocsdus 
stable layers. The auth: pret hiiched tha ee errr 
i.eo., an interfering elemens in the prolestion . 9 she avic: alement i 
the electrolytic prossaa, depending on ditferens puneen' Sea elentre - 
lysis time, with respest i: the ani naneentrafion of added done of 
Mineral acids and alksai: a avperigent. showed) that aeons elesbrolysi? 
aven Irom 0.1 m solibone ce HNO, ant KOH pe amrunt of platinum Jepes!ted 
on thi sathode ie about j. cng, aspen is Inadmizesibis, Various elestradses ys 


were tested for use, sich al chedlwu, dead, oachdnai clzocandam, sen halum, 
nickel, molybdenum, paliadtur and ohrorium uathades., The sce ef C2, WL, Fr, 
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The production of targets frum plutonium csc A051 /A129 


Mo, Pd and W, etc. beth passive and non-passive sype eniijes proved unsuitable 
due ty their dissolution during the ¢laatrolytis prove3s. The mly suitable / 
elastrodes found ware mada of rhedium or graphite. A study was made of the 
depositing proses of naphuniun depending cu the sontentration of tha eleatro 
lyte, current densiby, $ime and type of lining (Al, ¥, Ni, Nb). ‘The authors — 
assume that under the selasted sonditizna of elactrelysie plutonium (IV) and 

(VI) are these deposited mainly on the vathode. Fig 2 is a graph of the re~ 
lationship of the plutonium yield en the target to the amount of potassium: 
bromate. The graphs (Figs 2-4) show that the change of the pH (from 3 te 7) 
has no significant effect on the electrolytio depositing process of plutonium 
The graphite ancde was alsc found to be successful in addition to the rhodiun 
one. The authors point out that the advantage bf the evaporation method with 
tetracthyleneglycol for producing targets lies in the fact that it eliminates 
the entering of impurities into the target, which oan gocur: during electro- 
lysis due to anode dissolution. It also gives good layers on small areas. 
There are 2 tables, 4 figures end 6 references: 4 Soviet-bloc, 2 non-Soviat- 
blos. 
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